Subunit interactions of skeletal muscle myosin and myosin subfragment 1. Evidence for heavy chain-alkali light chain association-dissociation equilibrium.
Modification of the free alkali light chains of myosin by iodoacetylation results in a much lower extent of exchange into myosin subfragment 1 by the thermal hybridization procedure (Burke, M., and Sivaramakrishnan, M. (1981) Biochemistry 20, 5908-5913). As reported by others (Wagner, P. D., and Stone, D. B. (1983) J. Biol. Chem. 258, 8876-8882), free alkali light chains modified by iodoacetate at their single sulfhydryl residue exhibit minimal exchange into intact myosin. However, when unmodified alkali light chain is used to probe for exchange, close to the theoretical limit of exchange is observed for subfragment 1, and significant levels of exchange are found for myosin. It appears that modification of the free alkali light chain alters the structure of the protein, and this causes either a marked reduction in its affinity for the heavy chain or in its ability to enter the light chain binding site. This conclusion is supported by tryptic digestions done on the unmodified and modified free light chains where it is found that the latter is degraded at a much faster rate, indicating a more open structure for the modified protein. The observation that alkali light chain exchanges into myosin when unmodified alkali light chains are used indicates that the presence of the associated 5,5'-dithiobis-(2-nitrobenzoic acid) light chains does not preclude the reversible dissociation of this subunit from myosin under ionic and temperature conditions approaching the physiological state.